incidence of antepartum haemorrhage, malpresentation (Roberts et al., 1994) , operative vaginal delivery, Caesarean L.Regan 4,6 delivery (Peipert and Bracken, 1993; Cnattingius et al., 1998; 1 Section of Endocrinology and Metabolic Medicine (The Mint Rosenthal and Paterson Brown, 1998) , and fetal death Wing), ICSM at St Mary's, 2 Department of Pathology, St Mary's (Lehmann and Chism, 1987; Fretts et al., 1995 Pregnancy in older women is associated with many con-A comparison of pregnancy outcome was made on the founding factors e.g. parity, pre-existing diabetes mellitus and/ basis of maternal age at delivery: 18-34 years (n ⍧ 336 or hypertension, which should be taken into account if the 462), 35-40 years (n ⍧ 41 327) and women aged >40 years risks associated with advanced maternal age are to be quantified (n ⍧ 7331). Women aged <18 years (n ⍧ 5246) were (Chan and Lao, 1999; Gilbert et al., 1999). excluded from the study. Data are presented as percentages
labour as well as those of younger women, with more decelerative traces and more Caesarean sections (Shapiro and Lyons, The obstetric risks of adverse outcome during pregnancy in 1989). In contrast, other papers report little or no adverse women aged ≥35 years were quantified using a retrospective outcomes associated with pregnancy in older women (Barkan analysis of data from 385 120 singleton pregnancies in the and Bracken, 1987; Kirz et al., 1985; Ales et al., 1990) .
North West Thames Region, UK, between 1988 and 1997.
Pregnancy in older women is associated with many con-A comparison of pregnancy outcome was made on the founding factors e.g. parity, pre-existing diabetes mellitus and/ basis of maternal age at delivery: 18-34 years (n ⍧ 336 or hypertension, which should be taken into account if the 462), 35-40 years (n ⍧ 41 327) and women aged >40 years risks associated with advanced maternal age are to be quantified (n ⍧ 7331). Women aged <18 years (n ⍧ 5246) were (Chan and Lao, 1999; Gilbert et al., 1999) . excluded from the study. Data are presented as percentages
To clarify these issues we have reviewed a large number of of 18-34 year old women, 35-40 year old and >40 year old consecutive singleton pregnancies using a validated database women, with adjusted odds ratios (OR) according to age (Cleary et al., 1994a,b Late booking ϭ booking after 19 or more completed weeks of gestation; placenta praevia ϭ a placenta that lies partially or completely in the lower uterine segment; abruption ϭ partial or complete separation of the placenta from its insertion in the upper segment. Additional confounding factors are indicated by the superscript letters: a gestational diabetes; b pre-eclampsia; c pre-existing diabetes; d smoking. database recording maternity information from 18 NHS hospitals The subjects were divided into groups according to maternal age at delivery: 18-34; 35-40; and Ͼ40 years old. Women aged Ͻ18 within the geographical boundaries of the North West Thames Region, UK, and contains data on Ͼ80% of all deliveries in a region with a years old were excluded from the analysis. The raw frequencies of the various outcomes of pregnancy in the maternal age groups population of Ͼ3.5 million. The database has been previously validated for commonly recorded variables including intrauterine were calculated and multiple logistic regression models were then constructed to examine the magnitude and significance of the indedeath (Cleary et al., 1994a,b) . Operative vaginal delivery ϭ use of obstetric forceps or ventouse during vaginal delivery (type not specified); postpartum haemorrhage ϭ estimated blood loss of ജ500 ml, at delivery and for up to 24 h postpartum, excluding normal lochia; postpartum haemorrhage ജ1000 ml ϭ estimated blood loss of ജ1000 ml, at delivery and for up to 24 h postpartum, excluding normal lochia. have an operative vaginal delivery. Despite the higher proportion of older women having a fetus with a breech presentation, fewer had a vaginal breech delivery. A greater proportion of Results older women had a postpartum haemorrhage of Ͼ1000 ml. Data from 385 120 singleton pregnancies were studied, women
The risk for preterm delivery and stillbirth was significantly aged 18-34 years (n ϭ 336 462), 35-40 years (n ϭ 41327) greater in the older women. The incidences of small for and those Ͼ40 years (n ϭ 7331). Women aged Ͻ18 years gestational age and large for gestational age babies were higher (n ϭ 5246) were excluded from the study. Demographic in the older women. More of the women aged ജ35 years characteristics of the groups are reported in Table I. breast-fed their babies. The pregnancy outcome results by age group are summarized in Tables II-V, with the proportion (%) of each risk factor or outcome being presented for each of the three maternal age Discussion groups. OR with 99% CI were calculated, with the additional confounding variables included for that outcome indicated by
The study confirms our hypothesis that advanced maternal age is an independent risk factor for certain adverse outcomes in the letters in superscript.
Older women were less likely to book late, but were more pregnancy. Gestational diabetes mellitus was significantly more common in the older age groups despite controlling for likely to have a history of diabetes mellitus and hypertension Delta birthweight ϭ birthweight expressed as a delta value, i.e. the number of SD by which the observed birthweight differed from the expected normal mean for males and females for each week of gestation; SCBU ϭ special care baby unit. Additional confounding factors are indicated by the superscript letters: a abruption (partial or complete separation of the placenta from its insertion in the upper segment); b gestational diabetes; c pre-eclampsia; d pre-existing diabetes; e delivery at Ͻ37 weeks gestation; f smoking.
confounding factors associated with decreased insulin sensitivdelivering a large for gestational age baby is unlikely to be due to a genetic effect and implies differences in the fetal ity such as ethnicity and obesity in the logistic regression model. Glucose tolerance is a function of insulin sensitivity environment in older pregnant women compared with younger pregnant women. These differences may be due to age-related and insulin secretion. Pancreatic B cell function and insulin sensitivity fall with age. Women with the predisposition to changes in maternal metabolism. Fetal macrosomia is more common in the obese non-diabetic mother, compared with type 2 diabetes are therefore more likely to have an inadequate B cell response to stimulation and be more insulin-resistant lean mothers with gestational diabetes (Maresh et al., 1989) . Although non-diabetic obese women are glucose tolerant by than younger women, which, when combined, make gestational diabetes more likely. definition, their increased insulin resistance may cause other perturbations in metabolism increasing nutrient availability to The greatest differences between older women and controls were identified in the mode of delivery. One possible explanathe fetus. The expanded Pedersen hypothesis describes how an increased flux of nutrients across the placenta could cause tion is that obstetricians may have a lower threshold for intervention in older women. An alternative explanation is that fetal hyperinsulinaemia and accelerated fetal growth (Pedersen, 1977; Freinkel and Metzger, 1978) . Insulin-resistant individuals myometrial function deteriorates with age (Rosenthal and Paterson Brown, 1998) . This mechanism may also be relevant have higher fasting plasma triglyceride concentrations (Robinson et al., 1993) , and greater leucine turnover (Robinson to the increased age-related risk of breech presentation and postpartum haemorrhage, as uterine atony is the most common et al., 1992) . Amino acids stimulate secretion of insulin and so an increased flux of amino acids to the fetus would stimulate cause of postpartum haemorrhage.
There was a wider distribution of birthweight in the older fetal hyperinsulinaemia. Triglycerides are energy rich and placental lipases can cleave triglycerides and transfer free fatty women. The increased likelihood of older women delivering a small for gestational age baby may be related to poorer acids to the fetal circulation providing increased energy delivery to the fetus (Thomas, 1987). placental perfusion or transplacental flux of nutrients (Godfrey et al., 1999) . The increased likelihood of an older woman Older women were more likely to deliver preterm and more
